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SURFACE CURRENT OBSERVATIONS - BEAUFORT SEA, 1972 

by Peter. Barnes and Richard Garlow

Sediment transport via water and ice in the Beaufort Sea off northern 

Alaska is related to the movement of the surficial waters. As development 

proceeds along the north slope of Alaska, a knowledge of the potential 

drift trajectories of water, ice, sediment and pollutants will be needed. 

In an attempt to better define the probable paths and rates of transport, 

4200 surface drift cards were dropped during the U. S. Coast Guard WEBSEC 

cruise of August and September, 1972 (Hufford and others, 1974). The 

results of this release are the subject of this report. Because the data 

presented here will be used primarily by those interested in solving 

problems of transport, the emphasis has been placed on data presentation 

rather than a detailed analysis of the circulation.

The drifter used in this study consisted of a 10 by 15 cm printed 

orange card encased in a 6 mil clear plastic envelope (Figure 1). A 1/2 

inch steel washer was sealed in the bottom of the drifter as ballast. In 

order to reduce the direct effect of wind on the cards, the air trapped 

in the envelope was adjusted prior to sealing such that less than 2 cm 

of freeboard existed. Problems were encountered in achieving an adequate 

seal and an estimated 5 percent drifters sank when launched. Others have 

been quite sturdy; surviving several arctic winters with more than 20% 

of the returns being found in 1975.

Drifter release and recovery data are summarized in Table 1. The low 

rate of return (1.8%) is expected in this remote area. The 1970 population 

of the North Slope Borough was 3,385. With the additional installations
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Figure 1. Reproduction of drift card used in this survey.
Post Paid card was placed in 6 mil plastic envelope 
with 1/2 inch washer and heat sealed.



at Prudhoe Bay, the present population is estimated near 5,000. More 

cards were returned (5.2%) from the nearshore releases; a situation common 

to surveys, of this type (Kolpack, 1971; Conomos and others, 1971). In 

view of the sparse population of the north slope of Alaska and the short 

season when beaches are not snow and ice covered the recovery rate is 

considered very good. Recoveries have come predominately from the exist­ 

ing population centers; Barrow, Prudhoe Bay, Barter Island and the DEW 

line sites. The late summer (September) release of many of the drifters 

limited the time for transit to the beaches prior to freezeup when surface 

water motion ceases and the drifters could have been incorporated into the 

coastal ice or the polar pack. Although cards have been found and returned 

for three consecutive summers, there is no data suggesting drifters were 

not already ashore before freezeup in 1972.

The direction of drifter movement as summarized in Table 2 and on 

Figure 2, shows a dominance (79%) of westerly movement. About half of 

the recovery points were essentially onshore from their release points 

(distance to shore >_ half distances traveled parallel to shore). If the 

onshore movements are not considered as part of the directional data, the 

ratio of west to east drifters remains about the same with about 80% of 

the drifters moving west.

Velocity data are sparse, with only 9 useable recoveries occuring 

prior to freezeup in 1972 (Table 3). Rates of drift range from less than 

1 cm/sec to almost 38 cm/sec. The lowest velocities were seen in those 

two cards which drifted essentially onshore. Drifters traveled westerly at 

the highest velocities with an average drift rate of 18 cm/sec (1/3 knot).



The one rate of drift calculated for an easterly direction (7.5 cm/sec) 

was less than 1/2 the average westerly rate.

Discussion

Although the data are limited and do not justify a detailed analysis, 

several general observations are in order. The surface currents are 

reportedly variable (U. S. Hydrographic Office, 1968) . East of the 

Sagavanirktok River the drifters predominately moved eastward while all 

recoveries west of the Sagavanirktok invariably were to the west of their 

respective release points (Figure 2). Thus it would appear that a divergence 

in surface current drift existed in 1972 on the inner shelf off the 

Sagavanirktok River delta. The onshore surface water east of the delta 

flow toward Barter Island and water west of the delta flowed toward Barrow.

Curiously, the oceanographic values reported by Hufford.and others 

(1974) show a change in character in this same area. Located off the 

Sagavanirktok are the salinity and temperature minimums and ice and dis­ 

solved oxygen maximums (Hufford and others, 1974). East of 146° upwelling 

is evident (Hufford and others, 1974). To the west an intrusion of Bering 

sea water is postulated along the shelf break with a compensating westerly 

flow on the inner shelf (Mountain, 1974).

In a more intensive study of surface currents in the Canadian Beaufort 

Sea, using much more elaborate drifters, MacNeill and Garrett (1974) found 

surface currents generally moving at about 5% of the wind speed and within 

45° to the right of the wind direction. The drifter velocities that these 

workers reported are similar to the velocities that we observed (Table 3). 

However, velocities reported in Table 3 are not based on a sufficient number 

of data to warrant comparisons with wind data.
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. Table 1. Drifter release -and recovery data

Date released Number released Number recovered Percent recovered

8 August - 2925 . 9 0.3% 
11 September . (released from ice breaker in waters

deeper than 20 meters)

21 August - 1275 66 5.2% 
6 September (released from coastal vessel in water

depths less than 20 meters)

TOTALS 4200 75 1.8%



Table 2. Summary of drifter movements

Direction of movement

Easterly

Westerly

East along coast

Onshore

West along coast

number

16

59

8

38

29

percent

21

79

11(22%)

50 ( - )

39 (78%)
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